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SVENSKA SKIFFEROLJEAKTIEBOLAGET , OREBRO 
A process in the gasification of oil-bearing shale rock in situ while 
supplying heat through channels bored in the shale rock. 



Inventor: F. Ljungstrom 



The invention refers to a process of producing shale oil, based 
on the heating of the shale rock without prior quarrying of. the shale, 
in which process the oil-bearing gases produced by the heating are 
removed from the rock through channels bored in it. During condensation 
through cooling, those portions of the gases that constitute the shale 
oil are then separated from said gases. 

When heating a shale rock and during degasif ication of gas-forming 
substances that are present in the rock a certain quantity of material 
is transported away, which material in a gaseous state thus leaves 
the rock in a manner similar to that occuring in degasif ication of pit 
coal or wood, for example, and in all such cases a more or less porous 
structure of the original material remains. The remaining material, 
provided it consists of coke or charcoal, has because of its porous 
structure extraordinarily large surface area within reach of the gas. 
It is now known that the shale coke also, that is in this case the 
degasified shale rock, has a porous structure with very large surface 
area within reach of gases. The shale coke unlike ordinary coke or 
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charcoal has at the same time a very high ash content, that is a res- 
idue of incombustible components, and with regard to Swedish conditions 
this amounts to about 70% of the original weight of the shale. The 
shale-coke contents include various iron compounds/ for example, and 
quite a few other components that in contact with different gases are 
suited as catalysts for influencing reactions in the gases. 

In direct degasif ication of shale rock during continuing production 
of shale oil very large volumes of heated and degasified shale rock are 
created, mainly consisting of shale coke which remains unmoved in its 
various strata but which through the degasif ication has become transformed 
into one large porous mass that allows gases to move in all directions. 
If thus approximately 15 m 3 of rock mass is used for each m 3 of oil y 
then, for example, a porous shale rock of 300,000 m 3 is formed during 
one year in the production of 20,000 m 3 of shale oil. During the actual 
gasification procedure of the shale oil a slowly progressing heat front 
is arranged in the shale rock where both instruments for heating (electric 
heating elements) and outlet channels for removal of the gases are 
gradually put into action. 

The object of the invention is to use the large porous shale-coke 
mass formed in this manner as a catalyst for initiation of certain desired 
chemical reactions within the same, all with the intent of producing 
various substances with the co-operation of the catalyst in question. 
The gas channels mentioned are utilized in this process, after they have 
finished serving as outlets for the shale-oil gases, also for supply of 
gases to the shale rock. At the same time other such channels can be 
used as outlets for the synthesis products that have been produced within 
the shale rock with the co-operation of the shale coke catalyst. A 
portion of the channels thus forms inlets to the shale coke, and other 
channels serve as outlets from the same, at which gases that are inserted 
into the rock under pressure in one place can be led away from the same 
in another place. Gases then come into contact with the surfaces of the 
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catalyst and are affected by these in a manner determined by the chemical 
and physical conditions at hand. 

The invention will be more thoroughly described below with reference 
to the design for implementation of the process shown in the example on 
the enclosed drawing, at which time other qualities characteristic of the 
invention also will be indicated. 

Figure 1 shows more or less schematically a shale rock, arranged for 
production of shale oil, in vertical section. 

Figure 2 shows a diagram indicating the temperature distribution 
within the shale rock. 

10 on the drawing indicates a number of heating elements that are 
installed at regular intervals in the shale rock 12, on which is overlaid 
a stratum of limestone 14_ and possibly a layer of soil 1_6. A number of 
exhaust channels 18^ are connected to gas outlets 20, drilled through 
limestone and shale. The heating elements .10 and the exhaust channels 
18 are synchronously arranged in rows one after another at an angle with 
the plane of the drawing. The gas outlets 20_ belonging to such a row are 
connected to a manifold 2_4 via the connecting pipes 2_1 and shut-off and 
control valves, respectively, 22^ , 2JK A larger manifold 2_5 for a number 
of manifolds 24_ unites these in turn with a condenser 26_ and a spray tower 
27 in which the shale-oil gases are cooled in a standard manner and sep- 
arated from condensable oil components to the greatest possible extent. 
The condenser 26_ which can also consist of or include, respectively, 
equipment for other chemical treatment of shale-oil gases, for example, 
separation of sulfur or other by-products in these, includes a pipe 2_8 
connected to a storage tank for "the oil 3_0. A pipe 3_2 from the tower 
washer 2_7 also leads to this tank. From a branch pipe 3_4 some of the 
uncondensed gases can also be led off through a pipe 26_ into which is 
installed a valve 38./ to be used for fuel or other purposes. Another 
portion of the gases flows through a compressor £0. 
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In a section of the shale rock, bordered at a right angle to the 
plane of the drawing by the plane through the lines 4_2, £4, the pyrolysis, 
that is the new formation of shale gases occurring through heat supply, 
is considered to be finished. The heat supply to the elements 10 has con- 
sequently been interrupted here. For the moment, a section of the shale 
rock, bordered by the lines 44-46 , is extracted instead. The heat wave 
is accordingly assumed to move in the direction of the arrows 48_. The 
line 50 in Figure 2 represents the temperature distribution in the two 
sections. At line 4_4 the temperature can reach a value between 350 and 
400°C, preferably 380°C. During the process according to the invention 
the temperature falls in the direction towards line 42. 

While the channels _20^ in section 44-46 serve as outlets for the shale 
gases extracted in this section, at least one row of such channels, that 
is situated at the rear edge of the section 42-4 4, as seen in the direction 
of the path of the heat according to the arrows 4_8, and which has been 
given the designation 5_2 on the drawing, has been connected to the back- 
pressure side of the compressor via a manifold 5j4. In the gas channels 
52 the gases coming from the pipe 3_4 are thus forced to flow back to the 
already degasified shale rock in the area between the lines £2_ and 44 . 
Some of these gases flowing back can be led off through an outlet 56_ and 
a manifold 58_ from the outlet channel 6_0 in this area, in order to be 
utilized or recycled, respectively, to the pipe 3_4 after suitable treatment 
by condensation or washing or other processes. Possibly, the channels 60_ 
can be connected to the junction pipe 2_4. During continued flow within the 
porous strata of the shale rock in the direction of the arrows 4_8 the rest 
of the gases can contact shale rock within the sections 44-46 where shale 
rock heating is in progress and where during the pyrolysis shale gases 
are consequently led off through the gas channels 2_0. By obtaining a 
sufficiently high pressure increase in the gases after the compressor 4_0 
these can thus be made to flow in a circuit with two different branches, 
partly a circuit connected to the passages 5J5, 3_4 and the section 42-44 
in the shale rock, partly a circuit including passages l£/3£ and both 
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sections 42-44 and 44-46 within the shale rock. According to the invention, 
such gases which through cooling, condensation and washing are freed from 
the oil are thus made to flow through the shale rock where they among 
other things can contribute to more expeditions transport of oil gases 
from the shale rock to the condenser installation by the flushing effect 
that such gases will produce. However, besides this flushing effect an- 
other effect is also referred to according to the invention. In all oil 
production with degasif ication directly in the shale rock some losses 
always arise through gas leakage within the rock up towards the ground 
surface, because of the overpressure that prevails in the rock during 
degasif ication. Cracks exist here and there in the rock, and the over- 
laid limestone is in itself not completely leak-free. A smaller portion 
of the produced oil gases will therefore gradually leak out through leakage 
in cracks in the ground on top of the shale rock. Already desgasified 
shale rock is filled by a compressor with gases where the oil has already 
been extracted according to the invention. The leakage that still results 
in connection therewith will in this way consist of leaking gases that do 
not contain any oil. Owing to this the advantage is gained according to 
the invention that oil losses through leakage in the ground surface are 
reduced . 

When extracting oil from shale it can be assumed that depending on 
the temperatures and pressures at which the pyrolysis takes place, as well 
as depending on the rate at which the shale is heated, the pyrolysis is 
carried out under conditions regulated by physical and chemical conditions, 
so that different substances are formed in a quantitatively balanced 
ratio to one another. As an example it can thus be assumed that 20% of 
the formed pyrolysis gas consists of hydrogen, a certain portion of said 
gas of methane and other closely related hydrocarbons, and that finally 
the oil-forming hydrocarbons will amount to a smaller portion of the total 
gas volume because of their higher molecular weight. 
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The actual pyrolysis process is of such a complicated nature that 
at present it cannot be explained in a satisfactory way, but the practical 
result indicates that a certain ratio between the different hydrocarbons 
always is present. As can be seen from above, the gas returned through 
pipe 3_4 to the shale rock is proportionately richer in hydrogen and light 
hydrocarbons than the original pyrolysis gas from which the heavier hydro- 
carbons have been extracted. In the presence of the large porous mass of 
shale rock as a contact substance and where pyrolysis progresses slowly 
within very large volumes, the surplus of hydrogen and lighter hydrocarbons 
in the recycled gas will according to the invention affect the pyrolysis 
in the direction that an equilibrium strives to be reinstated similar to 
the composition of the pyrolysis gas originally extracted. This condition 
could probably most closely be compared to hydrogenation , but, according 
to the invention, the very high pressure under which such a hydrogenation 
is normally carried out are replaced, in this case with an enormous contact 
surface area in the catalyst, which makes it possible to achieve an approach 
to equilibrium ratio between the different reactions during pyrolysis in 
a reasonable time. More coal is then bound to the hydrogen added through 
the reintroduc tion , through which the carbon remaining in the coke is 
diminished to the advantage of a quantitative increase in the oil-forming 
gases . 

According to the invention the gases from which the oil has been ex- 
tracted first pass through a porous rock mass where the oil has already 
been driven off. In this process the said gases are preheated, after they 
during the passage through the condenser and spray tower have been cooled 
to a low temperature that in practice remains about 0° or lower. The 
already degasified shale rock and the waste heat that has been left behind 
in this hot rock after the pyrolysis are thus partly utilized for preheating 
the circulation gas participating in the pyrolysis. Since the heat content 
of such a gas is relatively low, the quantity of gas that is circulated can 
according to the invention and depending on the circumstances be selected 
so that its volume amounts to one or several times the volume of the gas 
newly formed in the pyrolysis. In this way the mechanism of reaction which 
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has been indicated above is facilitated in such a manner that 
equilibrium in the different reactions does not have to be nearly 
•achieved because of the large surplus of lighter hydrocarbons and 
hydrogen, that is available in the pyrolysis. Through this richer 
gas circulation the condition also emerges that such hydrocarbons 
that are in the border area for the gasific tion more easily can be 
led away from the shale rock by means of t.': richer gas circulation. 
The heaviest hydrocarbons that without circulating gas remain and 
are coked in the rock, will probably therefore wholly or partially 
be forced to move along with the general gas flow by means of gas 
circulation. According to the invention new possibilities are thus 
created by introduction of a circulating gas in already heated shale 
rock to obtain a richer production of the coveted pyrolytic liquid 
hydrocarbons. Finally it is conceivable that the large rock body 
of hot shale coke through which the circulation gas flows on its way 
to the pyrolysis area in the shale rock because of its enormous * 
dimensions and with that associated catalytic activity to a certain 
extent directly allows a hydrogenation of hydrocarbons closely related 
to the coke, that have remained in the same, through which the loss of 
residue in the form of coke is reduced. 

Instead of the pyrolysis gases according to above other gases, 
for example producer gas, can be considered for accomplishment of 
different desired chemical reactions with assistance from the porous 
hot shale. 




Page 8 



'Hi 'Ml 



^' M," l l l. ll'l 



» 

!i!i!l!i!!!!! 




r r n — 1 1 1 1 1 



» M 



7 

i. 



ummmuh I , M l "I — rryr 

»i^,^Htt 




TiJ 

7.rrr 





>1 K 




V 



i | iT 1 7,^i , j l ''f 



.8' 



i 



rvi 



I 

\ 

\ 

\ 

\ 

\ 

\ 

\ 

\ 

\ 



\ 



\ 



Page 9 



Patent claims: (for clarification, retyped from original text.] 

Translation of the claims of Swedish Patent Specification 123-138 
Svenska Skif f erol jeaktiebolaget , Orebro, Sweden. 

1. A process in the gasification of oil-bearing shale rocks in 
situ while supplying heat through channels bored in the rock, 
characterized in that when a shale portion has been degasified by 
means of pyrolysis and has become porous gases are introduced in 
said portion, while it is still warm, through other channels bored 

in the shale rock than the heat supplying channels, and that said 
gases are of such kind that they in the meanwhile are subjected to 
chemical reactions without combustion, the shale rock acting as a 
catalyst. 

2. A process as claimed in claim 1, characterized in that at 
least a part of the gas formed during the pyrolysis is recycled into 
the shale portion after that its oil-bearing constituents has [sic; have] 
been removed by condensation or washing with cooling. 

3. A process as claimed in claim 1, characterized by that the 
introduced gas by means of a compressor is caused to flow through a 
portion of already degasified warm shale rock to be introduced in 
another rock portion wherein oil is being recovered. 

4. A process as claimed in any of the claims 1 to 3, char- 
acterized by that a part of the recycled gas is discharged from the 
shale rock before it has reached the zone, wherein the degasif ication 
of shale is taking place, while another part is passed also through 
this zone. 

5. A process as claimed in any of the preceding claims, 
characterized by that the gases are introduced into the shale rock 
through the channels serving as gas outlets during the pyrolysis. 
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Hurt ill cn ritning. 



sv i:\sk a sk irTKiuH jkaktiki:* >i,a(;k/jv ^kki w;t >. t\) 

Suit vid lor^'asniii^ av oljeforamh- skiMVrhcr^ in situ under tillforande 
av viirinc ^cnom i .ski H erlier^ct upptayiia kuualer. 

I* l»|ttiitiinri:: ! '. I .jurist rmil. 



L- ppl in n in^en t i:i m Tc i r ml; till ell salt all 
Irani-stalta skil'Ferolja. bascral pa uppviirni u in^ 
av skill'ci lior^cl ulan lore facade ullirytniii- 
av skilTer, varvid tic ^'ikhii uppvar uiiitn^iu 
I'ramkallado oljeloramle Ljaserua avla^snas ur 
her^el i;ciinm i detsanima anhrn^la kanalcr. 
l-r L;aserna franskiijas darpa sadaua delar av 
desamiua, vilka ut^nra skilleroljan, under av- 
kylniiiL; ^L'tuiii! kuiulrii sal ion . 

Yid u ppvarum in^eu av ell >kil't'ei beru; sker 
vid nv^asnin^eii av d:iri be I i n I lii;a i;ashihlan- 
(lc substanser en burl i ranspurl av en viss ma- 
teria liit;i Hf;d, sum alllsa i i;asl'urm ;ivi;;ir nr 
herjjei pa liknandc sail sum I. ex. \ id :ivl;;is- 
nin^ av stenkol cller ved, oeb i ^amllii;a dessa 
IjjJJ kvarslar c ii niiT eller miudre pnrns is I ojjjT^ 
/rn^-av del urspriiiii;! ii;a mnlerialel. Del kvar- 
blivande materialel, daivsl dt*t heslar as koks 
eller trakol, liar ^'innii sin purosa struktur 
u tumorden t liLjt slora lor i^ascn alkomtii;a ylor. 
Hot liar uu visal si:;, all aven skitTorkuksen. 

d. v. s. I della Tail dot avi;asade sk it lc el >cr- 
ijcl, liar en poros slruklur ined jnyekel slora 
ylor, $lkoiiili^:i lor :;aser. Samlidi^t har skit - 
lerkokseu i molsals till den vanli^a koksen 
oiler Irakolel en mye.ket slor askhall, d. v. s. 
rest av ickc branubara bestandsdclar och spc- 

e. iclll lor svenska forhallaiulcn appear lilt oiu- 
kring 711 % av deu ursprtin^li^a skifforvik- 
leu. Sk ilierkokseu iimchallcr hi. a. t. ex. oii- 
ka jarnf6renin<;ar och en hcl del amlrn bc- 
blandsdelar, som i koiitakl med olika ^ascr 
aro u^nadr alt i e.^enskap av kalalysatur pa- 
vcrka reakliotier i ^aserna. 

\'id dirckt av^aMun-j av skil t'erher^cl npp- 
star uiuler lorl^acmlc fia m st;i 1 1 ni av skit- 
I'endja mycket slora vulymor av nppvarml ocli 
av^a^at skif ferbcrg heslaendc Ini vndsak li^en 
av skill 'crkoks. Stun li^j;cr kvar oi*uhl»al i si- 
na orika la^cr, men som ^ciioin a v^asnin^eii 
blivit ointiiidal till en enda poros inassa frain- 
siappli^; 1'iir yascr i alia riktnm^ar. Diircsl sa- 
lunda Tor varje in 1 ntja al^ir oinkriug 15 in J 
bei>*iuassa, hildas t. ex. under ett ars tid 
vid framst;illnin^ av 20(100 m* skifferolja ell 
porost skifferberg .'JOOUOO m'. Under sjiil\a 



I en ^aMiiii^sproeedurL'n av sk il f erolj a ii anord- 
nas iuum skifTcrhcrgel on lan^saiut rram6t- 
skridande varmefroiU, diir srtviil or^iin lor 
uppwirmiiin^en (cloktriska viinneolement) 
sum a\ loppskanaler fin* ^asoruas avlcdning 
Miei t'ssivl sallas i vorksainhot . 

I *ppl iniiiii^en avsor all anviinda den pa sti 
sail nl In Id. tdc slora porosa sk it I erkuk smassaii 
s:isum en kalalysalor lur inlet landet av vissa 
uiisk adr k I'm is k a reak Holier i'loiu ilensanima, 
alll nnd ;i\sikl att framslalla olika suhslan- 
ser iindcr medverkan av k a I a I ysa t oi n ifr;\{^a. 
Ilarsid 1 1 1 1 1 \ 1 1 j ; i s de nainiuki -;iskannierna, se- 
dan do \lulal alt t jiinsl^ura sum a\luj»p fur 
sk it'l i-i-ui j eraser na. ;i\en for lilltuiscl a\ Ljasor 
till six il I crln'1 i^el . Samlidi^t kmina amlra dy- 
lik.i k:m:dcr aiiviiudas IV'h* a\lc:pp av Nvntcs- 
prtiduktfr rramstiillda mum sk ilTrrlirr^r t un- 
der iindvrrkaii av den av sk i t In k uk sen bit- 
daile kalalysatorn. \'A\ del kaiialer bildar s;t- 
ledrs tillupp till skillet kuksen. oeb andra ka- 
naler avlupp frail dcnsaiuina. vaivid j^aser, 
sum uiuler Iryek nedlnras i bor^et pu ott stal- 
le, kunna avHiras ur dctsamma pd ett annat 
sliHIo. liaser koiniua haruiuler i ktjnlakl mod 
kalalysaiorns ylor oeb pavorkas av desam- 
nia pa sad a n I salt, sum bctiu^as av loiliaiidea 
varaixlo kemisku och lysikaliska ImhfiHan- 
den. 

t 'ppl iunin^en skall nodan iiiirmare beskri- 
vas under luiitvisnin^ lilt a bilu^adt! ritnin^ 
sum eseinpol visade ill torin^sform for saltots 
^euomloraiule, \arvi<l iiveu y ttorli^aio upprin- 
uiu^en kanneloeknaiide o^oiiskaprr skula nil* 
Kivas. 

I*'iu;. I \isar nior oiler liiindi'' sebemaliskt 
rll .skil'l'orbor^, imatlal I'ur framslallning av 
skil tertdja. sell i verlikalst.-k I ion. 

I'i^. *J visar oil diagram an^isande tonipe- 
ralurfordeliun^oit iuom skifloi bor^ot. 

A rilnin^on hetccknar 10 ott antal varme- 
oleuieiit. sum aro anbia^ta pA jamna mollau- 
riuu i skiftorbor^cl 12, pa vMket iir overlap- 
rat otl lagor av kalksten !4 samt eventut-Ht 
ott jtudla^er 10. Et». antal av«i»«kanalcr 1H stu 
i forbindolso mod genoui kftlk orb ski*To»* ncrf- 
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tor rude -asavlopp 20. ViirmcclciiiciKcn 10 orh 
nv^skanaierna 18 ar<> samtidi<U anordnadc i 
jlov ctlvv varandra i vinkel mod rihimi's- 
planet, (.asavloppen 20 f i HhOrnndo on ,ivlik 
nui aro over fo>bindcl!mir 21 ocb nvsl-ina- 
nings. rcsp. re-icriii.-s yen I iicr 22. 2,'i •mslut- 
fia till en sanilii, K skaiial 24. K„ stone siiin- 
:m«skanal 25 for etl fieri;.! Namlin^skanaler 
• 4 f t ,rcn;,r doss;, , sin lur mod on kondonsor 



-0 oeb ctt ivnltori, 27, v: .ri sk it I cm^asc na 
: >a Kant salt nodkylas och i ntojlit{ns?i* n,an 
^fnas Iran kondenscrbara oljebcslandsde- 
nr. Kondeiisoni 20. ^Uk vn : ivcn k;m u ,. (> . ls 

v resp omfalta apparaUir for nnnan kemisk 
-ohandhiiK ;,v skilTcruljcwasc,. t. ex. avskilj- 
i,v SVMVC,, r"rr andra bipmdukter i drsvi 
Kcnmii en lednin^ 28 ansluten (ill on mm- 
■:imlm«sliHi4lliire .10 for oljan. I dennn be- 
iallarc mynnar iiven en ledning :i2 fran iv'ill- 
onicl 27. FrAn en firciilcdnin« .'14 kmma'en 
.cl :iv do .eke komlcnserade ({asci-iiii avforas 
enom on ledning 30, i vdken ar insalt en ven- 

i .W. lor nit anvandas soin bninslc eiier for 
ndra andamAi. En annan del av gaserna fte- 
«>instromma en koinprp.ssornnordnin" 40^ 

I en sektion av skifferherget he^ransad vin- 
-'Iralt mot ritiiingsplaiigt av plan t<en<>m lin- 

• na 42. 44 nutans p-yrolysen, d. v. s. en un- 

r varniehllforscl forsit^aende nybildnin» ;iv I 
.:iffcr K ascr vara avslutad. Varmclil Iforseln j 
= ) clrnu-ntcn 10 liar bar alllsa nvbrulils I 
allot ulvinnes for ^onblicket en sektion av . 
.iffrrhcrget. bei^insad nv linjerna 44 - -40 j 
.irmt-viVKCii forulsMltes alllsa vandra i rikt- I 
'■nxvn av p.iarna 48. Linjen f,o i fi<<. 2 rcpre- i 
nlcrar Icniperatiirfordclningen i' do bad a i 
Ut.oncrnH. Vid linjen 44 kan temper;,! men I 
«va tippnatl ctl varde. 4nellan ;150— 400° C 
rrtradesvis »mkriii K ,18(1° (;. Temperaturen 
.ler Hcnom processes enligt unpf innin-en i : 
Miim^ mot linjen 42. j 

>fcdan knnalorna 2(1 i sokUonen 4 1-40 i 
'"sl^ora sou. avlopp for do i donna soklion ! 
vtinna sk iffer-asorna, har minst en rad dy- j 
a funnier, son, ar bcla^on vid scklionens | 
J4 bnklcanf. sell i v:inneva<;etis riktnintf ' 
:i^l iMlarn:. 48. orb son, * rilnin^n -ivilM ; 
.c.-kmn^n 52. anslutils till kompressor.is | 

try ics.dn via en samlint<3kanal 54. I .r ;is . | 
•'« , i-n;i r ,2 brin-as salunda do frun lednhm- 

14 Iwwmnandc -ascrua att M crsl romma till ! 
redan av^asadc sk illorberuot inoni oinra- 1 

mHbm linjerna 42 <»ol V 44. Iln del av dessa ! 
rslrommande -asor kmiiia avledas ^n„.n I 
■avlopp .,(', ui>h en saiulin^.skanal fnS fran j 
Kaualen 00 inon, dclla n.nr.ade. for all of- ; 

lampli^ bebandlin- -e.mm kondonsal ion 
tvatlnm^ ellrr andra processor nvtli--o- 

'rsp. iicrlcdas till ledninnen .11. Ilvcnlurill 

n:i kaoalcrna CO vara li..pk..ppl;„| t . mr( | 
il'n-slctlnmu,.,, L *4. Ilcslou av . : , M . r „ : , k,,,, 
under fi.rlsalt s| , Voonim; inn... skillcrbcr- 
> piiri.sa la-rin-ar i pilar.tas 18 rikloin- 
:,,,, a ' knnUkl n.rd sMfferlirru inom Sl -k- 



eiKet J^ar ( ,cb dar i || rr , ;iSl ,. ||M . 

r ,Cn V"! :Vsl:,,,k, " r,lll; ""^ :.v lillr:,rkli..| I,,,. 
40 km,., a des.a sab,b-s ,,. ',n, 

, ,et ,<I ; ts,(, lM'-^lt,a tl l )k a|V ir ,rcnio,ar drk 
; hi krrls anslnlcn. (ill passa^rna .Mi. ; U ' s:mil 

'n„,n 12 II i si; 1 1 iVrln- 1 :;r| ,.,(, (|| . K /„ 
'o'Cls mnolaltandr p.— .,,,,,,, ,, s , ::l , 
ijc sekhunorna 12 I I ,„ I, | | k; ;,, , .' 7 

fer., r , s,, 1: „ 1:i :..:j::::;,;v : 

M.-.ihM,^ i,,r ri ,s I,-,,, 

Kfno.nsl.,,,,,,,,:, s|, ,| | H ., 

l>i<f^.. liH -n In I,.,, , ,,,,„, , ,\ 

l..«f!n.n M on "on,,,,, ,!,„ ,,.„! v.-rk:,,,. s,.,„ ,| v l,| ; , 

-I'oU.mU:... :.vn... .-„.t-ll..,li.| .-..lis-l upnl,,,,,,,,- 
Oil avcii rn :,„,,:,„ v .tU : ,„. \„l „| j( . r , -,,m- 

s^lln.no ,„,,, :ll .„ :lMlill? . l|llr|<| , s| . J 

.pi.koMM.H-r .lll,,! |); -, „,„„, . IV „ V( ., trvi - u 
so,,. r.Wr , l,cr M(;t vi.l ^.^n ,„ ,| H V, i 

luslcr Ren.im « ; ,sl;i ( k.,^- i„ | )( . r , c , 

j»«.r kvia,,. SWW r ; ,s „:„. „/], , 

l>erset oH, rfTTm^rl;,.,-,,),. | <: ,,M„. ri{P , :ir j sj „ 

•IWIC fli,in*t:,ll,| : , „l|,-;.:,s,.ri,:, Ivo.umut .hirlor 
:ilt sa siiumin;,,,,, | ;l< . k ., , p| j.^,,. . 

•s|»nck«,r , iH.-.rk,-,, ,n. .Mn,., |, ( . r ., (M "j.-„. 
iRt upplinnin-cii lyll,-s ,.•,):,„ ;,v y:1 s:,| skiff,',.. 

n,cd .illhjnl,, , v ,n k p^s,,,- ,,„,! 

scr dar olj.n, if<l.-.n nMmnils. |>,.| | 

s.»,n darvid ,|„ f,,,.,,,,,,,,!, „ ,/ 

'4 -sa sail all hc.sU, ,v hn k:,,,,!,. yilscr . s „ m 
!" '"'H'WIIr, n;i S n„ ,,|j :1 . I f:i. i^.-,.. , im „. s 
t'nligt iippliniiin^.,, ,|,.„ f.u.l.lon. .,|| ,,li e f„ r 
luster u t .no,„ liifk.-.«.. i markvtan „M,,sk;i, 

* id »lje„lv„min- llr skiff,.,- | ;:m . |(| _ 
Mfias. all lu-mcnd,- ,1,. I .-.„,.,•,-., | r,-, .,,1, 
ry.-k. va,„ndr, ,,»r„l X s,„ l...-| y .. ir . :,v ( .„x,„„ 
l>or«,r.,.l,. ,|r„ ,, , „, ,,, . v ,| lu . u 

var,,,,.,,,^.,,, :lv S | ;j , , ,.,-„ | . ir( . s vn M v _ 

s«'M ^....ml.-irrs undrr :M ,| r , v M k ., , is | ; „ r|| 
k«M,.,sk:, _l,,-l„i»rls.T„:, . . ; I ,- , . „ J , • | , „ |, :1 1 1, ,„ ,,„ 

>•« all ohka M: , ,.ll.il,|.,s , ,|| kxani.i,,. 

■M I'alaMslurl,:,!!:,,,,!,. (ill 1: „, ,„,,,, s,,,,,,,,,, 
I*-'" S \"" •""••"IM-I a„l ; ,^.,s ,|| ■, :1 , ,,,.„ 

'."V "' 0 . I'. V, " I >^^- M Ul^ - , v ,.„ v|ss 

<li- ay den sa 1 1 1 it, a „„.,.,„ ,,„,,.., I ,; i| . s|: , u . 

"7 i " lv: ' 1 '' 1 I sinlii-,,,, ,|,. ..IjH.il,!..,,,,,,. 

k..l* : il,.|i„ ^ llH1 ,l ■ i \ s,„ . rc 

vikl kun,,,,;, ,11 „,,,,..;, h || r 

d,Mi Inlala -asv..lv,,,, ■„. 

Sj:ilva |i> i • ■ I \ s|., ... . ss. ii .,i 
fiaad n.dnr. all ,|, ,, .., |,,, 
lilir,cdss|allaiidi- M m I ;ls 
livka n-Millah l |\,|,., (l l ,|, 
iinllaii |,,,|, 
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! I r.iii v tlUi n dr ! s ii-i r k-i 

I il .11 \ .1 1 « ' .1 \ k I I I l ■ r I M ' I ^ » • I N 

I S k "II I .1 k I S(| |ts| .1 lis . || 

Mil Ul V t k el .1 . » 

\nl\iiitT. kollinin eilli^l tlppli i;rn «.\. i • 

skullel .iv \ali;as oi Ii lallaiv K • •! \ :i I «- n i thn 

;itl'l I II t'ttl'cf .1 -i.M'll -ill J i:i \ *" I'K . I |«\li.l\M'll i d> M 

riklnin:; :itl en halans xlravai al ei st.dlas 

ui"^deil m'spili n -I ii;en lit \ 1 1 ■ 1 1 1 :i 1 1 \ n .1 \ s-. i so n s 
s : 1 1 1 1 1 1 1 : 1 1 1 ^ : 1 1 L 1 1 tl i - . Delta I « h 1 1 ;i 1 1 ;n n It' luide nai- 
mas'l ktllina iikllas \id i-n II \ 1 1 1'rri ii-. men en- 
list ti | » | > L'l il ii 1 1 1 ■ t ers.illes de in\rkH I'o^a 
tryek. under vilka sadan liwlivrin- luukar ;;e- 
noiuforas, i della lull mod "I anlii :: koiilakl- 
via i kalal vsaluru. sum iniij li^ur ;tll inum 
Vimlii; lid uppna I'll nai mande till el I 1 * i ■ t ; * ■ i - 
serai IDi 1 1 :i I l:i ntlc utellan do olika re:i k I i*»ner- 
n;t vid pvrolvsen. Diirvid binder inci ;i 1<«>I vid 
del ^enom altrri iit'^H'tntjLMi lillfnrda valel, var- 
icelloid i koksen k \ arhli\ ande kol minskas 
till fmiuau for on kvaiililaliv dknint; a\ de 
uljebddande :;aserna. 

Kidi^l iippfinnm^en passerai do leaser, in 
vilka oljan ulvunnils torsi ^cmitu en porus 
ber^iiiassa. diir ul joavdri vnin- redan ar full- 
Imnlad. Harunder furva ni ios sa^ila -a.srr. se- 
dan <lr iiiulrr jiassa^en <;cmmi kundensur ueli 
tvallwin nedkylt.s lid en la:; lem peral nr. sum 
i jiiaklikeii bailor sii; uinkrin- 0* J eller la^if. 
Del- redan av-asade sk i fferbor-el oelt dm 
spilj\aime sum i delta varma bori; k\ariam- 
naA eller pyrnlysen, utnylljas salnnda del\is 
fur furvarmnini; ;iv den vid pyrolysen imd- 
verkamle eirk u lal iuiisi;aseti. Kuiedail en s;i- 
dan l;;is' va r 1 1 ie i n I >el l a H ar relativl lai;l, Kan 
enlist u ppi inuiu^en den kvanlilel ^as. .sum 
rirkuleras iieroeiid e pa omsland i^lioterna \al- 
jas sa. all dess \ulym uppi;:ir till en a flora 
yan^er den vid pyrulyseii nyhildade f;asi'iis \u- 
l\ ni. Hari-onum underlallas dot l eak I iunsl ui - 
lop p. sum li;ir ovan anlytls \>S sa siill, all oil 
haljnisforhallaiule iiunii de ulika rea k t iotur- 
na u-Ue helmver nannelsevis uppnas [»a i^rnnd 
av del stora 6\ersk(dt ;iv lallare kolvalen uoh 
v;ilo. s(nn vid pyrolysen fin n as I ill^an^li-a. 
(iomnn donna riklij;arc ^asoirktilalitm inlra- 
tlor ;iven del forh;\llandcl ( all sadana kulv;i- 
tcn, sum lij;^a \r\ ^raiisdinradot \'i'*v f*iri;as- 
nin-on, liillarc ktmua avftn as nr sk il I erli< r- 
-ol mod lilllijalp av den rikli-ar.e -asoiiknla- 
tiunon. Do tyn^sla kulvalena, som ulan eirlvit- 
lorande i;as kvaihliva noli f(»ik<»ksas i hor-ol. 
lurde . ilai lor mod lilllijalp av -asrii k nlat ion 
lu ll oiler delvis hrint^as all niodfc'ilja don all- 
maniia -assl ronin i n^en . ladi-l uppl innin^oii 
skapas sa lodes ^omnn inforande av on eirku- 
loraitdo itunu redan up.pvarmt sliillor- 

f 



I'll ■. ii \ .i mm. j I 1- hr lit .ill rl I i. til i til I tk .u r plu- 
• (ukli.-u .i\ de -rn,.ni p\|.d\«s,-n , I I < ■ i I fa k I a d e 
iKl.miif I- - .1 \ .i I iti .i Slul I i-.-n I. .hi del l.uikas 



it! d*1l ^1 . .| j I u ■ i _ k I < ■ p | 



.1 \ \ 



,u:n -.kill r r k uk s. 



;rtl>.|il \ 1 1 L i - 1 1 e I rk ti l.i I ir . 1 1 n_;.i n. n si mi 1 1 in ;i r p;t 
mii \a, liM pyn d\ m mi i add i sk 1 1 I r r 1 ie r i;o I . pa 
i i j 1 1 1 1 .i\ Miia rum nt.i d 1 1 1 1 r 1 1 s m ne r uch dar- 
Mird Ifiknippad kat .il \ s.d ui \<-i kan direkt i 
\hs in. hi medi;er on Ii \ d re i i n l; a \ mod knk.sen- 
nai s!;ik | ado kulvaten. s<.m k \ .i rsl :i mial i den- 
n. num. i. \ arii;oiiiiiti rosl fi'nd u si en i form av 
k..ks iiriilirin^as. 

I si :< I h I fur pyrolys-aserna oiili-l u\an kun- 
ii. i amlra ^aser, I. ex. -enoralui-:is kumma i 
Ira-a Inr asl ad k< mi ina ndel a\ idika iiitsk;ide 
kemisk;i rcakliuiior undor med\erl<an av den 
j pui us.i \ .i i 1 1 1 : i skifforn. 



Pulentanspi dk : 

i 

! 1. Salt \ id fta ^asn in^ av uljofm ande skif- 
j lerher^ in siln utuler tidhiiandi: av varnu: i^e- 
j iium i skit' forher^el uppla-na kanaler, ky.n- 
! nelot knal diirav, alt sed.ni oil slxilforparli 
iium pviulys av^asals noli ltli\il purosl, ^aser 
in fin-as t delta purl i. medan del annu ar 
; vai nil. -onuin andra i sk ifforlier^el nppla^- 
n;i kaiialn* ;»n va r mol i 1 1 1 ui.sol k a nalei na oc!i 
all drssa ^asor iiru av sadan ail, alt de liainn- 
i dor ulsallas fur keniiska roaktiuner nlan S'ur- 
In aiming mod sk i f lerlier-et I j ai i st -ui a mle sum 
kalalysalur. 

J. Salt enlist palentanspraket I, kannoleok- 
1 ii.it daia\, alt i sk if for pari iol a I e r i n 1 <"aos M- 
minsluno on del av den under p\iulysen l>il- 
1 dado f;ason. sedan don -eimm kutidonsali(Ui 
eltor t\;ittning under avkyinin^ hemvals sina 
ul jefurande hestands(iel a r. 

it. Salt enligt palenlanspi \, kannelrek- 

nat diirav, att den in Ionia ^aseii -otiom on 
knnipressoranordnin^ brin^as alt slromma ^e- 
nnm ell parti av redau av^asal vannl sUiffcr- 
hor^; for all darifran inloras * aunat bei^nar- 
1 1 . din oljeulvinnin^ paKAr. 

I. Sail onli^l j>atonlansp: aken ! it. k;in- 
m trt knal diirav, all on del av den atenolol - 
• da ^asoii tilla^us fran sk iff orher-et innan don 
! nail don /on. i vilken av^asnin- av skiffer pa- 
j ^;ir, medan en ;iiui;iii del far passora ;i veil den- 
| na /mi. 

! a. Siill enli^l na^ol av do !«.ie^aende pa- 
; loiilanspraken. kanneleoknal d a rav, alt ^a- 
j soma inloras i skifforbei -onom kanaler. 
! sum nndrr pyrolysen I janO - jorde soin -as- 
axlopp. 
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Tr'wialotlon of ths clt-lm3 oi' .iwadiah r'afj.it .Specif lea t Ion 12$. 1^8 
Svenal'fl Skiff eroljeakt iebuluget , v rooro, .iwed ;n. 

l.A prooeaa In the gea IT ioutiuii of oIl-Daarlng ahaia rooka in 
altu while aupplying heat through channels bored in the rook, 
characterised in that when a ahale portion has been degaalfied by 
means of pyrolyaia and has deoome puroua gaaea are introduoed 
in aaid portion, while It ia atlll warm, through other ohannela 
bored in the ahale rook than the heat supplying ohannela, and that 
aaid gaaea are of auoh kind that they in the meanwhile are §ubJeo« 
ted to chemical reaotlona without combuatlon, the ahale rook 
aoting aa a oatalyst. 

2 ♦* A prooeaa aa olaimed In oleira 1, characterised in that at 
leaat a part of the gae formed during the pyrolyaia la reoyoled 
into the ahale portion after that ita oil-bearing oonatltuenta haa 
been removed by condensation or waahing with cooling, 

3«|A prooeaa aa olaimed in claim 1, oharaoteriaed by that 
the introduced gae by me ana of a oompreeaor la oauaed to flow 
through a portion of already degaalfied warm ahale rook to be 
introduced in another rook portion wherein oil la being recover d. 

1+. A prooeaa aa olalmod In any of the olaimsl to 5, attract - 
riaed by that a part of the reoyoled gaa la dleoharged from the 
ahale rock before it haa roaohed the aone, wherein the dogaeifioa- 
tlofi of ahale ia taking place, while another part ia paaaed alao 
through thia zona. 

5* A proo aa aa lain d in any of th pr o ding claima, 
oharaoterls d by that th gaa a ar Introduoed Into th ahal rook 
througtj the cbann la aervlng aa gaa outl ta during the pyrolyaia* 



